A self-consistent systematic expansion is developed for the t-1 model in the Schwinger-boson approach. We treat the fermion part with use of a systematic loop expansion technique and study the eR'ects of magnetic fluctuations on the normal-state properties. It is found that the hole motion is strongly renormalized and incoherent bands are produced by magnetic fluctuations. The conductivity and the electron density of states are calculated and shown to be anomalous. The antiferromagnetic nature of fluctuations is found to be essential for these unusual properties. The relevance of the obtained results to oxide superconductors is also discussed.
I. INTRODUCTION
Following Anderson's '') 
We will make the self-consistent expansion by treating Hy and H2 as the perturbation Hamiltonians. We would like to remind you that this expansion is different from the usual perturbation theory in some sense. In the self consistent expansion, all lines of the Feymann diagrams represent full Green's function, which should be solved self-consistently.
This will lead to convergence even in the region where the usual perturbation theory fails. To illustrate this point, let us recall the one-hole problem. A hopping term expansion was also used for this problem. ' However, due to the self-consistent renormalization, the Brinkman-Rice result is reproduced for t/J~oo, where the usual perturbation certainly breaks down. We will show that for finite dopings the firstorder term of this expansion exactly corresponds to the self-consistent mean-field approximation.
Therefore, we expect that the result would be reasonable even for large t in this expansion.
Before discussing the fermion and boson Green's functions, let us first introduce the following useful order parameters: (12) respectively.
The Green's function cannot be selfconsistently determined by (12) alone, since the parameters of (6) are also included in the self-energies. We must have another set of self-consistent equations determining these parameters. From the definitions of the order parameters in (5) and the constraints, and noting the gauge choice of (6), we get the following equations:
(10)
The zero-order Green's functions of Ho in (2) for bosons and fermions are very simple. The inverse of them can be written as
The spectral function of fermions can be obtained as
In (13) 
where (23) We can similarly obtain the first-order contribution of H2 to the boson self-energy [ Fig. 1(b 
The first-order correction of Hq to the self-energy of bosons [ Fig. 1(a) ] can be easily obtained as From (12), (20), and (23), we get the inverse of the boson Green's function, to the first order, as
which can be rewritten as
where Mk --ztyk P -J/4X k .
(25) 
Py --Z$ QP.
It can be shown that Pk is expressed as (see Appendix B)
which is the result of the mean-field approximation under the gauge choice of (6). 
Using (3O) one can get g~'&, which, similar to ('2'2) , can be expressed as
Both analytical derivation and numerical calculation of the second-order contribution of Hi [ Fig. 1(d) 
where M» and u» are given by (26) and (27) 
where Dg(u) = I/(2z N)P A(k -q, u). Equation (42) is spin-orientation invariant. 17 (u) is shown in Fig. 4 the scale of J on both sides of u = 0. Moreover, the DOS has two parts, the u (0 part comes from the second factor of (42) 
for bosons and g+ (I:,t -t') = i(f~t(t') fp(t)), G,(k, t -t') = G +(k, t --t')+ G+-(k, t -t'), = -zt7k A -ztpk B.
g, (k, t -I,') = g +(k, t -t')+g+ (k, t -t'). 
For the gauge chosen in (6) and the definition of order parameters in (5) one can readily show that A in (B2) is nothing but the parameter p of (6) 
Fi. +(q, a), as well as F"+ (q,~), can be obtained by using (28) 
+-(k~) = (tz) 2 ) . and (C4), we have E"(k,cu) given in (34).
